Post-Traumatic Stress Disorder(PTSD) develops after exposure to or witnessing traumatic events. PTSD is highly comorbid and individuals with PTSD usually report Depressive Symptoms(DS). Common treatment choices for PTSD and DS are either EMDR or CBT, however, little is known about their comparative efficacy, especially in Pakistan. Therefore, this Randomized Controlled Trial(RCT) aims at determining the comparative efficacy of EMDR vs CBT in Pakistan. This study will also examine the association between reduction in symptoms of PTSD and DS over course of treatment. In this regard, two arms Crossover Randomized Controlled Trial(RCT) with Repeated Measures Design will be selected. This study will be conducted at two rehabilitation centers and patients will be screened at Time:01, baseline; Time:02, during treatment; Time:03, post treatment and Time:04, 06 months follow-up. All analyses will be performed according to intention-to-treat principle. Variations in symptoms will be analysed by using descriptive statistics, χ 2 tests, t-tests, and one way ANOVA. To examine changes in PTSD and DS across time and to check efficacy of each treatment, a series of Linear Mixed Models will be run. Furthermore, a series of multi-level lagged mediation analysis will be performed to check bi-directional mediation between changes PTSD and DS over time. This protocol has outlined the rationale for determining efficacy of EMDR and CBT in Pakistan. It will help in answering a broad range of questions concerning efficacy of newly developed evidence-based treatments. Moreover, it may also guide future research on the treatment of PTSD and DS in the developing countries.
1. Introduction
Background
Post-Traumatic Stress Disorder (PTSD) develops after exposure to or witnessing traumatic events [1] . It is characterized by distressed recollection of the traumatic events and hyper-vigilance [2] . PTSD is highly comorbid and approximately half of the individuals with PTSD usually report comorbid depressive symptoms across various epidemiological samples [3] . PTSD is manageable either with the pharmacotherapeutic or psychotherapeutic treatments, however, practitioners sometimes prefer psychotherapy, especially if the pharmacotherapy is not effective [4] . Recent research indicates that Eye Movement Desensitization & Reprocessing (EMDR) and Cognitive Behavioral Therapy (CBT) are effective treatment choices for both PTSD and Depressive Symptoms [5] .
Study rationale
Despite the efficacy of EMDR and CBT for both post-traumatic and depressive symptoms, little is known about their comparative effectiveness. Similarly, less is understood about the association between reduction in these two symptoms over the course of treatment. As both are comorbid, so it is expected that changes in the post-traumatic symptoms may cause changes in the depressive symptoms, either in a reciprocal or non-reciprocal way. It means that either PTSD or DS might become the mediator of therapeutic changes for EMDR and CBT or both. Therefore, examining such mediators of therapeutic changes can clarify how and why a particular treatment is effective [6] . However, there is paucity of research on the said topic, mostly because EMDR is relatively a recent psychotherapy technique and few researchers have examined it. And to the best of our knowledge, only one study, i.e., Lenferink, et al. [7] , has developed a study protocol for knowing the efficacy of EMDR and CBT, while examining changes in PTSD due to changes in DS, which indicating a serious research gap.
Pakistan has about 50 million mentally sick patients [8] . Such rise in the mental illnesses is due to increasing domestic violence, coupled by poverty and cultural constraints. Moreover, Pakistan is continually suffering from the war on terrorism [9] . These conditions have created breeding grounds for PTSD in Pakistan. Therefore, requiring not only an urgent uplift in health care facilities but also an overhaul in mental health polices [10] . Unfortunately, mental health is the neglected areas in Pakistan with 500 psychiatrists and only five government owned mental health hospitals [11] . Due to lack of health care facilities, patients either visit general physicians or traditional faith healers [12] . In such situation, it is imperative to find a mechanism for controlling mental illnesses in Pakistan. It also motivates the researchers to test the newly developed treatment, e.g., EMDR in Pakistan.
Aims of study
This Randomized Controlled Trial(RCT) has three aims 1. To compare EMDR vs CBT in the treatment of PTSD and comorbid Depressive Symptoms in Pakistan by determining whether EMDR will be non-inferior to CBT? 2. To find whether PTSD and comorbid Depressive Symptoms gradually decrease from high at pre-treatment stage (1st week) to lower at post-treatment stage (30th week) and follow up stage (6th month). 3. To examine whether a reduction in the PTSD symptoms helps in reducing the Depressive Symptoms.
Brief literature review and hypotheses development
The modern history of PTSD can be traced back to the early 20th century, when it was termed as Shell Shock [13] . During Korean and Vietnam wars, similar symptoms were called Combat Exhaustion [14] . During 1970s Ann Wolbert Burgess and Lynda Lytle Holmstrom formed a term "Rape Trauma Syndrome" [15] . During late 1980s, the PTSD was finally included in the Diagnostic and Statistical Manual of Mental Disorders-III [16] . PTSD is characterized by the symptoms of distressed recollection or flash back memory of the traumatic events, hyper-vigilance, nightmares, startle responses, problems in concentration, and avoiding of traumatic cues [2, 17] . PTSD is also accompanied by certain comorbid symptoms like, e.g., Depression and Generalized Anxiety [18] .
Following assessment, the common psychotherapeutic techniques include Eye Movement Desensitization & Reprocessing [19] and the Cognitive Behavioral Therapy [20] . The selection and efficacy of treatment interventions are dependent on factors, e.g., the type of mental illness, severity and duration of illness, etc [21] and each of these treatments have its own qualities. For this reason it is recommended that patients should be comparatively treated with both CBT and EMDR, so that their efficacy could be established [22] . In this way we may know whether EMDR is equivalent or superior to the CBT. The existing literature documents studies, e.g. Refs. [23, 24] , which reported EMDR as non-inferior to CBT. In the current study while comparing the two therapies in Pakistan, it has been hypothesized that EMDR will be non-inferior to CBT in the treatment of PTSD and comorbid depression (Hypothesis: 01).
Both the EMDR and CBT have certain steps. EMDR therapy has eight distinct steps [19] , whereas CBT has six phases [25] . EMDR is based on the Francine [26] Adaptive Information Processing model, therefore it is a gradual treatment process, and the adaptive emotions are gradually added into the person neural network through bilateral stimulation [27] . For this reason, EMDR treatment range from 06 to 14 sessions, normally one to two times per week. CBT combines cognitive and behavioral aspects and targets emotions by changing painful thoughts and negative behaviors [28] . However, scientists believe that EMDR is significantly more efficient as compared to CBT [29] . There are certain other causes of prolonged treatment, e.g., Treatment Resistance (i.e.,even after receiving at least six month treatment, with 12 sessions of first-line treatment show less than 30% symptoms reduction [30] . In a normal situation reduction in the symptoms is usually experienced after the first or second session and as the patient moves towards final sessions, then a complete reduction in the symptoms is achieved [31] . Therefore, in the present study it has been hypothesized (Hypothesis: 02) that PTSD and comorbid depressive symptoms will gradually decrease from high at pre-treatment stage (1st week) to lower at posttreatment stage (30th week) and follow up stage (6th month).
PTSD is highly comorbid, especially among the individual who had experienced multiple traumas [32] . In this regard the comorbidity of PTSD and depressive-anxiety disorders is of particular interest because they are sequelae of exposure to traumatic events. Likewise, the previous history of depressive disorder can act as a risk factor for the development of PTSD [33] . Understanding such linkages PTSD and comorbid depressive symptoms can help in devising proper treatment sequence. Due to overlapping nature of PTSD comorbidities, it is believed that reduction in the symptoms of PTSD can help in relieving the comorbid depressive symptoms [34] . Hence, in the present study it has been hypothesized (Hypothesis: 03) that reduction in the PTSD symptoms will help in reducing the comorbid depressive symptoms.
Materials and methods

Study design
The current study will be a two arms cross over Randomized Controlled Trial (RCT) with Repeated Measures. Such design has certain adventanges like e.g., it is helpful in minimizing the selection bias, participants can be allocated randomly [35] , doesn't require large pool of participants and it allows the participants' exposure to a variety of treatments, with pre-treatment and post-treatment measurements [36] . Moreover, the Consolidated Standards of Reporting Trials (CONSORT) group flow diagram and SPIRIT Checklist will be followed to carry out and report this study. Fig. 1 shows the CONSORT flow diagram.
Participants
This study will be conducted at two rehabilitation centers, i.e., Paraplegic Centre 1 and Dost Foundation, 2 both of which are situated in the district Peshawar, Pakistan. According to official statistics, the Paraplegic Centre has a capacity of accommodating up to 60 indoor patients, whereas more than 80 patients are weekly examined in the outdoor patients department. Similarly, Dost Foundation has a capacity of accommodating up to 40 indoor patients and more than 60 indoor patients. The Paraplegic Centre deal patients with spinal injuries and physical disabilities, which are caused by traumatic events, e.g., vehicle accidents, falls, and violent acts such as stabs or gunshot wounds. Existing research shows that such patients experience severe PTSD symptoms [37] . On the other side, Dost Foundation provides rehabilitation services to the patients suffering from drug addiction, major depression and associated psychiatric illnesses. Participants will be selected by a consecutive sampling technique with a rolling recruitment strategy. The consecutive sampling technique can help in selecting every consecutive patient that meet the inclusion criteria, until the required sample size is obtained [38] . All the consecutive outdoor patients who will visit the selected centers for treatment (during first three months of the study period) and pass exclusion criteria (criteria given in Table 1 ) and also screen positive for the symptoms of PTSD with or without Depressive Symptoms will be recruited for this study. Moreover, the already admitted indoor patients will also be recruited, after they pass exclusion criteria and screen positive for the symptoms of PTSD with or without Depressive Symptoms. For the patient to be screened positive for the symptoms of PTSD, the patient should at least score 03 in each six criterions of the CAPS-V. For symptoms of depression, a cutoff score 50 on BDI-II will be applied. The rolling recruitment will be continued till a sample size of n = 120 is achieved. The participants will be stratified according to gender, age, symptom types, symptom severity and any previous history of trauma.
The participants will be randomly allocated either to EMDR or CBT with an allocation ratio of 1:1.
Data collection and screening tools
The selected patients will be initially screened (baseline/pre-treatment screening, T-1) for the symptoms of PTSD with or without comorbid DS (please refer to Table 2 for the list of screening tools). The suitable patients will be those who will be positive screened for symptoms of PTSD with or without comorbid DS. The suitable patients will be given treatment and will be assessed in the mid of treatment, normally after six weeks (during treatment screening, T-2). Once the treatment is completed, then patients will be once again assessed after 12 weeks (post-treatment assessment, T-3). Finally, the patients will be assessed after six months (follow up assessment, T-4). The patients will be assessed through blinded multi-informant assessment by taking information from the family members, therapists and even patients themselves. The family members will be asked to provide information about past family history of any psychiatric illness, moreover, they will be asked for family acceptance for treatment. The patients will be asked to provide socioeconomic and demographic information and information about perceived psychiatric symptoms. Finally, the therapist will be asked to provide information about treatment time, treatment procedure, treatment response and any complications that might have occurred during the treatment process.
Treatment and interventions
Psychotherapeutic treatment will be provided by two to three psychotherapists (Clinical Psychologists), which will be either recruited from the selected centers or outsourced. These Clinical Psychologists will be licensed psychotherapists and will be specialized in EMDR and CBT psychotherapies. The psychotherapy sessions will depend on the severity of the symptoms and will range from minimum 06 sessions to maximum 14 sessions (normally one time per week). This range of sessions has been decided on the basis of existing practice adopted in previous studies like, e.g., Refs. [23, 44] . The EMDR protocol include Standard EMDR Protocol for PTSD [45] and Trauma-focused Cognitive Behavioral Therapy [46] . As it is not known either CBT or EMDR is efficacious in Pakistan, therefore, non-inferiority and equivalence tests will be performed according to the guidelines provided by Refs. [47] [48] [49] . Moreover intention-to-treat analysis will be performed to avoid any misleading artifacts, e.g., dropouts or non-compliance [50] and per-protocol analysis will be performed on those patients who patients who complete all treatment sessions [51] .
Ethics
Formal permission has been taken from the two rehabilitation centers to conduct this study. Moreover, written consent will be obtained from each participant at the start of treatment. The initial pro 
Statistical analysis
Data will be analysed by SPSS-20. Missing data analysis will be performed and Little's test for missing completely at random will be run [52] . Variations in the symptoms with regard to demographic/baseline characteristics will be analysed by using descriptive statistics, χ 2 tests for categorical variables, t-tests, and one way ANOVA for continuous variables. Means and standard deviations of outcome variables will be used to compute effect sizes (Cohen's d) for the pre, during treatment, post treatment and 6 months follow up. Pearson Correlation Coefficients will be calculated to know the bivariate relationship between outcome variables. To check that data is free from reliability and validity issues, Cronbach's Alpha Coefficients will be calculated and detailed Factor Analysis (Exploratory Factor Analyses) will be also run. To test hypothesis 01, i.e., compare the efficacy of the each treatment group, a series of General Linear Models with repeated measures MANOVA [53] will be run on the scores of outcomes variables during T-1, T-2, T-3 and T-4 for comparing EMDR with CBT across time. Furthermore, the non-inferiority tests will be performed according to the guidelines provided by Refs. [47] [48] [49] to compare the efficacy of each treatment group.
To test hypothesis 02, i.e., PTSD and comorbid symptoms will gradually decrease from high at pre-treatment stage (1st week) to lower at post-treatment stage (30th week) and follow up stage (6th month). A series of Linear Mixed Models (H [54] . will be run. The dependent variable will be outcome variables (e.g., PTSD at T2, T3 or T4), whereas the categorical variables, e.g., age, gender, time and treatment will be entered as factors, moreover variables, e.g., baseline scores of PTSD that are without any sort of coding will be entered as covariates. Time will be coded 0 for the baseline (week 1) and as 2, 3 and so on, representing weeks. On the other side, treatment will be coded as 0 for EMDR and 1 for CBT. Both fixed and random effects will be checked for knowing the main effects of treatment, the effects of time and the interaction effects of treatment*time on the outcome variables. An advantage of Linear Mixed Models is that they can help in testing whether time trajectory during pre, post and follow up treatment is different or same?
Finally, to test hypothesis 03, i.e., reduction in the PTSD symptoms will help in reducing comorbid depressive symptoms, a series of multilevel lagged mediation analysis along with moderated mediation analysis [55, 56] will be performed to check the bi-directional mediation between changes PTSD (as mediator) and changes in outcome variables (depressive symptoms) over time. In other words, the PTSD (as mediator) and outcome variables (depressive symptoms) at each time point (baseline, mid-treatment, and post-treatment) will predict both PTSD (as mediator) and outcome variables (depressive symptoms) at the next time point (mid-treatment, post-treatment, and 06months follow-up). Lagged mediation will test following possibilities, which are consistent with the conditions set by Ref. [57] and applied to meditation framework by Ref. [58] ; a) time directly predicts outcome variables, i.e., depressive symptoms, path = c; b) time predicts PTSD (mediator) path = a; c) PTSD (mediator) predicts outcome variables, i.e., depressive symptoms, path = b; d) both time and PTSD simultaneously predicts outcome variables, i.e., depressive symptoms, path = ab in such a way that reduction in PTSD symptoms over time will reduce the depressive symptoms. Time will be modeled as measurement number, beginning at 0.0 from baseline assessment and increasing by one for the subsequent assessments. The PTSD symptoms and depressive symptoms will be lagged so that particular symptoms at time t (previous time T-1) will predict the other symptoms at Time t+1 (future time). This selected analytic approach will investigate mediation of change and not mediation of treatment, therefore, the predictor in mediation model will be time, whereas the treatment groups, i.e., EMDR or CBT will be used as moderators to know whether the treatment conditions moderate the relationship between predators and outcome variables. Before running analysis, the model fit will be determined by statistical criteria, e.g., Akaike Information Criterion [59] and both linear and non-leaner models will be compared and the best fit model will be selected. Analysis will be done by Hierarchical Linear or Non-Linear Modeling data analytic softwares, e.g., STATA-15 [60] .
Duration of study
The duration of this study will range from ten to fifteen months. The duration will also depend on the post-treatment assessment of the patients. In case if the patients take longer time for giving response to the T-1,T-2, T-3, T-4 PTSD Checklist for DSM-5 (civilian) [40] T-1, T-2, T-3, T-4 Secondary Outcomes Symptoms of Depression Beck Depression Inventory-II [41, 42] T-1,T-2, T-3, T-4
Other Measures
Socio-demographic characteristics of the patients Start of treatment EMDR Fidelity Rating Scale [43] Each session A. Khan, et al.
Contemporary Clinical Trials Communications 16 (2019) 100439
psychotherapy, then this project will be extended to twenty months.
Discussion and conclusion
PTSD is caused by traumatic events and it is characterized by distressed recollection of the traumatic events [2] . PTSD often exists with comorbid Depressive Symptoms across various epidemiological samples [33] . Pakistan is continually suffering from the war on terrorism [9] . Such circumstances have created breeding grounds for PTSD in Pakistan. Therefore, there is dare need of research on the management of PTSD in Pakistan. Recent research indicates that EMDR and CBT are effective treatment choices for both PTSD and Depressive Symptoms [5] . However, there is a paucity of research on the EMDR, mostly because it is relatively a recent intervention and few researchers have examined it. Therefore, this RCT sought to evaluate the efficacy of EMDR by comparing it with the CBT in the treatment of PTSD and comorbid Depressive Symptoms in Pakistan. This study will help to know whether EMDR will be non-inferior to CBT. Moreover, it will also help in knowing gradual changes in PTSD and Depressive Symptoms symptoms during and after treatment and the relationship between both symptoms.
The strengths of this RCT include 1) broader sample and multicenter study, which will provide a diverse group of participants for testing the efficacy of the newly developed EMDR therapy. In this way results of the current study can be subsequently generalized successfully. The involvement of a diverse sample will also give the potentials for a broader range of clinical judgments regarding the value of EMDR in comparison with CBT. This will be an important contribution since it will allow the researchers and clinicians to consider the EMDR therapy as an appropriate treatment, particularly in PTSD with or without Depressive Symptoms 2) manualized EMDR and CBT treatments with independent fidelity checks, which will help the therapists to adhere to the therapy's standard procedure; 3) six months follow-up assessment that can help in tracing any unresolved or recurring episodes of PTSD or Depressive Symptoms; 4) blinded and multi-informant diagnostic assessment will enable to collect information about the patients from therapists, family members of patients and even patients themselves. Such assessment will be helpful to determine the true etiology of PTSD and Depressive Symptoms; 5) multiple assessments, i.e., baselines, during treatment, post treatment and follow-up will give the true picture of changes in the level of PTSD and Depressive Symptoms, moreover, it will also help to know relationship of changes in the level of PTSD and Depressive Symptoms overtime.
Research on the evidence-based treatments for addressing PTSD and Depressive Symptoms comorbidity is critically important. We are expecting that the results obtained from this study will be a valuable addition to the existing literature, e.g., see Refs. [24, 61] on the treatment of PTSD and Depressive Symptoms. Moreover, it will be an empirical contribution to the existing clinical practice. In this way the understanding about the efficacy of EMDR and CBT could be improved. The results obtained from this study are also expected to be relevant to the future research on the effectiveness of EMDR and CBT in the treatment of PTSD and Depressive Symptoms, especially in developing countries. To achieve such ends, the current study will be carried out through the collaborative efforts of a team of Clinical Psychologists with expertise in psychotherapeutic interventions; Psychometricians who can handle the analysis of multi-stage data; consent & cooperation of the patients; and most importantly the administrative support of the participating organizations.
Despite the major strengths of the current study, there are certain limitations, which need to be considered. As earlier mentioned, a formal sample size cannot be calculated at this protocol development stage because the exact number of PTSD patients located in the selected area is not known. Therefore, this study will initially rely on the figures provided by the participating organizations about the indoor and outdoor patients. The number of treatment sessions for both EMDR and CBT will range from 06 minimum to 14 sessions maximum, although EMDR is considered to be is a shorter treatment procedure as compared to CBT [22] . Such difference in treatment sessions may affect the our understanding about the efficacy of both treatments, especially in case of Treatment Resistant Patients, i.e., even after receiving at least six month treatment, show less than 30% symptoms reduction [30] . Another limitation is the baseline assessment will be done at one time point that may lead to the overestimation of the treatment effects because of the regression to the mean of extreme scores of PTSD or Depressive Symptoms. Problems may also arise due to language differences (since all of screening and assessment tools are in English), especially among the patients with low English language proficiency.
To conclude, the current study protocol has outlined the rationale for determining the efficacy of EMDR and CBT in the treatment of PTSD and comorbid Depressive Symptoms in a developing country. This RTC is innovative in the sense that its results will be helpful in answering a broad range of questions concerning the efficacy of newly developed evidence-based treatments. Such results may contribute to the refinement of such treatments, especially by tailoring it according to the local needs. Moreover, it may also guide the future research on the treatment of PTSD and comorbid Depressive Symptoms in the developing countries.
